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BEYOND VISION:
DESIGNING FOR THE DEAF
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5
The marginalization of  the deaf  population has created a visual-aural dominated world. With the in-
crease of  hearing loss among the overall population, architecture must become more sensitive to the 
needs of  the deaf  and hard of  hearing. Just as architecture designed for the hearing considers their 
needs and culture, so must architecture for the deaf.
I contend that the social and sensory issues of  the deaf  and hard of  hearing can be architec-
turalized to create a space for both hearing and deaf  people alike. The deaf  focus on visual-
tactile spaces and improvement upon the contemporary aural experience can be used to ques-
tion the current separation between space, volume, material and the senses.
I propose a Deaf/Hearing Cultural Center as a means of  testing these relationships. The center would 
enable the increased awareness of  Deaf  culture by the Hearing population while providing a space for 
the Deaf  community. The varied programs of  a cultural center would enable the investigation of  a sen-
sory architecture in combination with the social aspects of  being Deaf.
Contention
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Hearing Loss
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Hearing
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Hearing Loss
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The Ins and Outs of Hearing
To understand what it means to be deaf, one must first under-
stand what it means to hear. Hearing can be divided into three 
main parts: first, sound is heard; second, the sound is translated 
into electric impluses by the ear. Third, the auditory region of  the 
brain turns the impluses into recognizable sounds or speech. Since 
the majority of  hearing loss is a result of  damage to the ear, the 
ear will be the primary focus. The ear itself  is divided into three 
areas: the outer ear, the middle ear and the inner ear (Fig. 1). 
The outer ear consists of  the pinna, ear canal and eardrum. It 
funnels and amplifies sound waves through the pinna, the visible 
portion of  the ear, into the ear canal. At the end of  the ear canal 
is a flexible membrane called the eardrum; sound waves hit the 
eardrum causing it to vibrate.
The middle ear consists of  three bones which link the eardrum to 
the cochlear in the inner ear. The three bones: the hammer, anvil 
and stirrup pass sound by vibrating. The vibrating eardrum causes 
the hammer to vibrate; the movement of  the hammer in turn 
moves the anvil and stirrup (Fig. 2). 
Sound passes from the stirrup to the cochlea through the oval 
window. The cochlea is a coiled intricate system filled with fluid. 
As sound travels through the coclea, it disturbs a series of  hairs; 
the placement of  the hairs in the cochlea aids in the translation 
of  the sound heard. Upon reaching the end of  the cochlea, the 
sound has been converted into a series of  electric impulses which 
are carried through the auditory nerve to the brain. The brain 
translates these signals into perceptable sounds.
Fig. 1 Diagram of  the path of  sound through the ear
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Causes:
Conductive Hearing Loss
 Fluid
 Ear Wax
 Allergies
 Ear Infection
 Perforated Eardrum
 Otosclerosis
 Malformations
Sensorineural Hearing Loss
 Loud Noise
 Trauma
 Virus/disease
 Hereditary hearing loss
 Malformations
 Meniere’s Disease
 Otosclerosis
Hearing
Middle Ear Inner Ear
Hammer Incus Stirrup Semicircular 
canals
Eardrum Oval Window Cochlear Duct Tympanic Canal Vestibular Canal Auditory Nerve
Fig. 2 Diagram of  the middle and inner ear
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The Perception of Sound
Sound can be measured in two ways: pitch and intensity. A sound’s 
pitch or frequency is measured in hertz or the number of  cycles 
of  sound waves passing a certain point per second. Pitch refers to 
the designation of  a sound as high or low in audibility. 
Sound can also be intense. In other words, a sound’s intensity 
refers to its amount of  power or how loud the sound is percieved. 
A sound’s loudness is measured in decibels (Fig. 3).
These two variables determine hearing loss. The inability to hear 
specific ranges of  intensity determines people’s degree of  hearing 
loss; this can range from mild hearing loss to deafness. The inabil-
ity to hear specific pitches, on the other hand, determines whether 
people have conductive, the inability to hear lower frequencies, 
or sensorineural hearing loss, which is the inability to hear higher 
frequencies. Combined, the two create a more complete map of  
the specificities of  hearing loss (Fig. 5).
People can lose their hearing in a number of  different ways. Hear-
ing loss can be hereditary but it can also be the result of  disease, 
malformation of  the ear, repeated exposure to loud noises, injury 
or age (Fig. 4). As people age, the greater risk they run of  losing 
some or all of  their hearing. 
Fig. 3 Graph depicting common sounds, their pitch and intensity
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Types of  Hearing Loss
Fig. 4 Common causes of  hearing loss among adults (top) and children (bottom)
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Degrees of  Being Deaf
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Normal Loss: 
0-20dB
Mild Loss: 
0-40dB
Moderate Loss: 
0-70dB
Severe Loss: 
0-90dB
Profound Loss: 
0-120dB
Total Loss: 
0-150dB
5 million Americans have low frequency hearing loss
High Frequency
45 million Americans have high frequency hearing loss
Soft Loud
High
Low
90% of  Americans with hearing loss 
cannot hear high frequencies
10% of  Americans with hearing loss 
cannot hear low frequencies
Fig. 5 Graph depicting the range of  hearing loss in relation to pitch and intensity
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Regaining Hearing
Hearing loss is classified based upon the location of  the damage to the ear. 
Conductive hearing loss refers to damage in the outer and/or middle ear. 
Sensorineural loss refers to damage in the inner ear and often results in the 
inability to hear high frequencies. Depending on the cause, hearing loss 
can be sometimes corrected or the remaining hearing can be supplemented 
with assistive technology. 
The most well known examples of  assistive technology are hearing aids 
and cochlear implants. Hearing aids are removable devices which help 
people with mild to severe loss hear; they amplify sound but cannot correct 
hearing loss. Cochlear implants, on the other hand, are permanently im-
planted devices which mimic the function of  the cochlea. They are suited 
for people with severe or profound sensorineural hearing loss. The im-
plant bypasses the cochlea by translating sound waves to electric impulses 
and sending them directly to the auditory nerve which enables the user to 
more easily distinguish sounds. The disadvantage to the implant is that it 
requuires time to learn to use as it often distorts sounds. Like hearing aids, 
cochlear implants cannot completely correct hearing loss. 
Other examples of  assistive technology include audio loops, infrared sys-
tems and closed captioning. The first two systems can be found in public 
spaces; those with hearing devices and cochlear implants with the telecoil 
function which helps improve the quality of  sound in a space. The second 
system is a written translation of  the audible sound; it is required by law to 
offer this service on public television and on films.
Types of  hearing aids available: 
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Cochlear implants are a debated subject among the Deaf  community. Some 
members believe that these devices are useful as they make navigation of  
the hearing world easier; others see the implants as a threat to their own 
identity. Due to the oppression of  the Deaf  by the hearing community, 
the Deaf  see the implants as another attempt to control themselves by the 
hearing world. Also, users of  the cochlear implant would arguably be un-
able to identify as Deaf  or Hearing but would instead be trapped between 
the two.
The predominant argument against cochlear implants is their use in chil-
dren. As the majority of  deaf  children have hearing parents, the parents 
will authorize the implant surgery so that their child can regain some por-
tion of  their hearing. However, this denies them access to Deaf  culture, as 
the children are sent to public hearing schools. Private Deaf  schools are the 
primary method of  educating children about Deaf  culture and interacting 
with the larger Deaf  community. 
A cochlear implant (above) and its appearance 
on a child
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Deaf Culture
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An Introduction to Deaf Culture
Up until now, the loss of  hearing has been investigated as a disad-
vantage. However, there is a group of  people who view their hear-
ing loss as something to be proud of. This group is commonly 
referred to as the Deaf  community. This term refers to both the 
greater nation or worldwide community as well as smaller commu-
nities around the world. The Deaf  community can include people 
who are Deaf, Hearing or Hard of  Hearing. However, one can be 
deaf  and chose to not be a part of  the Deaf  community; likewise, 
someone who is Hard of  Hearing can identify as Deaf  or Hear-
ing.
The Deaf  community uses a visual-tactile language comprised of  
handshapes or signs and body expressions. Though there is not 
one universal sign language, different countries or regions will of-
ten use the same sign language. The Deaf  communities of  United 
States and Canada use American Sign Language (ASL).
The Deaf  community is collective. Often people gather frequently 
to talk or interact as a community. Due to the limited availability 
of  spaces designed for the Deaf, the community often meets at 
designated spaces in the broader area such as a local Panera or 
other restaurant.
The Deaf  rely upon visual cues especially light/shadow and ex-
pression and will use a variety of  visual or tactile signals to gain 
someone’s attention such as flashing lights or tapping someone. 
Flashing lights are used in Deaf  homes as well as in public build-
ings so that they can leave in the event of  a fire or can see when 
someone is at the door or is texting or calling them.
15
Spatial Language
The Body as a Stage Telling Time
American Sign LanguageSigned Exact English Pidgin Signed EnglishSpoken English Speechreading
Visual language comprised of  hand 
and body expressions with a 
unique grammar system; spoken in 
America and Canada
Signs that are composed in 
English word order; a visual 
form of  English
Signing in English word order 
using a mixture of  ASL signs 
and SEE
Verbal language Understanding verbal 
language by interpreting 
facial and lip movements
Facial Expressions can 
provide the tone of  a 
sentence or convey an 
entire sentence
The majority of  signs 
take place at the upper 
chest area
The fingers can spell out 
unfamiliar words; signing 
is composed of  a specific 
hand shape moving along 
a specific path
Objects and people are 
referenced in relation to 
the body
Past Present Future
Fig. 6 The Deaf  use of  their body in sign language; the bottom diagram depicts the range of  
ASL from spoken English to ASL.
In America, Deaf  people have been marginalized and discrimi-
nated against. Their lack of  hearing set them apart and the Deaf  
were often considered to be unintelligent or pitied; if  one could 
not hear, how could one communicate? Though this attitude has 
gradually changed for the better over the years, especially in the 
wake of  the Civil Rights Movement in the 1960s and the Deaf  
President Now movement in 1988, it still persists in some areas.
Spatial Language
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322BCE Aristotle 
declares the deaf  
to be incapable of  
learning due to their 
lack of  hearing
1500CE Pedro Ponce de Leon 
teaches speech to the deaf
Geronimo Cardano teaches 
his son using written symbols
1620 Juan Pablo Bonet 
publishes first book of  
manual alphabetic signs
1690 Deaf  culture 
emerges in Martha’s 
Vineyard, 25% of  
population is deaf, 
local sign language 
developed
1760 Establishment 
of  formal French 
Sign Language by 
Charles de L’Eppe
1817 Founding of  the first 
school for the deaf  in Amer-
ica by Thomas Gallaudet in 
Conneticutt
1855 Proposal to 
Congress for a separate 
Deaf  community by 
John Flournoy
1864 Gallaudet 
University is founded 
by Edward Miner 
Gallaudet
1760 Samuel He-
inicke develops a 
method to teach the 
deaf  to speak
1500CE300BCE 1600CE 1700CE 1800CE
An Overview of Deaf History in America
velops.
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1876 Alexander Graham 
Bell promotes oralism with 
success after invention of  
the telephone
1880 International Con-
ference in Milan of  deaf  
educators promotes oralism; 
maunal education declines;
National Association for the 
Deaf  is founded to protect 
sign language in reaction to 
Milan Conference
1892 First electric 
hearing aid invented
1975 Mainstream-
ing of  handicapped 
children into public 
schools as result of  
Public Law 94-142
1985 Cochlear 
implants approved 
for clincal trials for 
people 18 or older
1988 Deaf  President 
Now movement is 
held at Gallaudet 
University
1990 Americans with 
Disabilities Act is signed 
by President Bush
Residential schools for 
the deaf  deemed most 
restrictive environment
2003 British Sign Language 
officially recognized by 
government
2010 Overturn of  1880 
Milan Conference mo-
tions by 21st Interna-
tional Congress on the 
Education of  the Deaf
1960 ASL recognized 
as a language by the 
American government
1964 Invention of  
teletypewriter by 
Robert Weitbrecht
Oralism decreed a 
failure by Congress
1900CE 2000CE
;
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Fig. 7a Difference between spaces for the Deaf  and spaces for the Hearing 
communities
Due to the visual-tactile nature of  sign language, Deaf  people re-
quire more space between themselves when conversing. Depend-
ing on the tone, signed conversations can range from having short 
close gestures to broad emphatic gestures. To acomodate this, two 
signers generally leave about two to three feet between themselves. 
Larger groups tend to spread out into semi-circular or circular 
formations. This allows each signer to sign freely and to ensure 
that the conversation is visible to all. Similarly, groups of  people 
will adjust to ensure the conversation is visible when moving. 
In all these scenarios, almost double or triple the space is required 
than for the same scenario with a Hearing group. Since the Hear-
ing people are not dependant upon vision to converse, they can 
gather closer together; likewise, two people do not need as large a 
space between them. Fig. 7a shows two scenarios-a classroom and 
seminar room for the hearing (left) and Deaf  (right). Due to the 
need for Deaf  students to be visually connected, about a third of  
the students can fit in the classroom. Though the seminar room 
can hold the same number of  people, the table has become ellipti-
cal to accomodate for the Deaf  occupants.
Deaf Spaces vs. Hearing SpacesDeaf  Use of  Space
Moving
Stationary
DEAF SPATIALITY
Hearing Classroom
Holds 36 students
Deaf  Classroom
Holds 11 students
35’-0”
20’-0”
Hearing Meeting Room
Holds 16 people
Deaf  Meeting Room
Holds 16 people
35’-0”
20’-0”
27’-0”
18’-0”
27’-0”
18’-0”
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Deaf  Use of  Space
Moving
Stationary
Fig. 7b Different ways that the Deaf  congregate
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Sensorial Architecture
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Sensorial Architecture
DeafSpace Guidelines (Gallaudet University)
Sensory Space and Proximity Mobility and Proximity Light and Color Acoustics
All images drawn for Gallaudet University by Hansel Bauman
The environment 
can be designed to 
increase the 
visual-tactical cues 
that the Deaf  rely 
upon to navigate an 
environment.
Visual communica-
tion creates an 
inherent need for 
more space 
between signers.
Different programs 
should be designed 
around a common 
space; inhabitants 
should be able to 
easily see in 
multiple directions 
from one location.
Doors and 
windows should 
allow passerby to 
look into a space 
while still maintain-
ing a sense of  
privacy for the 
space’s occupants.
Floors should be 
designed so that 
they can vibrate to 
alert inhabitants to 
those coming from 
behind.
Stair landings and 
atrium floors 
should be staggered 
to allow signers to 
communicate 
across multiple 
levels.
Seating should be 
arranged in circular 
or semi-circular 
patterns so that 
signers can easily 
see and converse 
with each other. 
Private spaces 
should, despite 
their opaqueness, 
still enable 
inhabitants to 
remain connected 
to the public 
spaces.
Vertical datums 
allow inhabitants 
to navigate spaces 
while conversing 
with others.
Soft transitions 
at intersections 
enable inhabit-
ants to navigate 
around others 
and avoid 
collisions.
Ramps should 
not switch back 
and forth to 
allow for        
uninterrupted 
conversation.
Corridors 
should be wider 
to accomodate 
signers; niches 
provide spaces 
for smaller 
groups.
Pathways should 
be widened to 
accomodate 
triads of  signers.
Color should be 
selected to 
contrast skin 
color to prevent 
visual fatigue; it 
can also serve as 
a wayfinding 
tool. 
Surfaces should 
reflect as little 
light as possible 
to facilitate 
conversation 
between signers.
Lighting should 
be diffused; this 
prevents eye 
strain and 
ensures that 
signers can see 
each others’ 
expression and 
signs.
Spaces should be 
designed to 
reduce 
background 
noise. This 
increases the 
background noise 
that can filter in 
through assistive 
hearing devices.
The acoustics of  
a space should be 
designed so that 
sound will be 
focused upon an 
audience. 
Buildings should 
shield noise from 
the outside and 
from other rooms 
to reduce the 
amount of  loud 
and distracting 
noises that are 
picked up by 
assistive devices.
Flashing lights 
used to gain 
someone’s 
attention should 
be placed within 
easy reach and 
be visible to 
both parties.
Horizontal 
datumns allow 
visually-oriented 
inhabitants to 
judge distances 
and provide 
contrast bewteen 
surfaces.
Towards a Sensorial Architecture
In The Eyes of  the Skin, Juhani Pallasmaa argued for a change in 
the vision dominated nature of  architecture. Since architecture is 
inherently experienced with all of  one’s senses, architecture should 
engage all of  an inhabitant’s senses. Rather than the “occular-
centric” view of  architecture, architecture would be designed to 
engage all senses in order to challenge one’s view of  the world as 
visual.
In 2005, architect Hansel Bauman conducted a study called Deaf-
Space for Gallaudet University in Washington, D.C. to determine 
a series of  guidelines that could be utilized in designing for the 
Deaf. He determined that successful thoughtful Deaf  architecture 
relied upon consideration of  the Deaf  culture’s visu-tactile nature, 
mobility and acoustics. Bauman’s guidelines were since applied to 
Gallaudet University’s newest buildings and interior renovations.
These two architects have different methods of  investigating sen-
sorial architecture. Where Bauman primarily codifies the sensory 
issues that the Deaf  face specifically focusing on vision, touch and 
hearing, Pallasmaa sees the senses as a means to rethink percep-
tion. 
Fig. 8 Sample of  Hansel Bauman’s DeafSpace Design Guidelines for 
Gallaudet University
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Experience: Five Senses
Hearing enables inhabitants to deter-
mine size and volume of  a space. The 
way that sounds’ reflections are heard in 
different spaces dictates the size and 
location of  a space. Since sounds can 
come from all directions, hearing is the 
key factor in determining one’s first 
impression of  size, volume and material.
The sense of  touch tells the body the 
experience of  the room. Touching 
objects or walls gives one an idea of  the 
way the room feels. Touch can also be 
more passive. Our skin feels changes in 
temperature and humidity which changes 
our perception of  the space.
Taste, according to Pallasmaa, is linked 
to vision. The two work in concert to 
engage the inhabitant; color, texture and 
form all invoke different tastes and a 
certain perception of  the space. 
Smell evokes memory. It enables one to 
associate a characteristic, a memory with 
a place. Smell enables one to remember. 
It burns an impression of  a place far 
deeper and more vividly than vision.
Vision enables one to experience the 
aesthetics of  a space. By seeing, one can 
percieve qualities of  a space that the 
other four senses cannot tell us such as 
color or size or shape.
Fig. 9 A person’s use of  their five senses in experiencing a space.
Space as Exp ri nce: Five Senses
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Acoustics
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Properties of  Sound
Reflection
Diffusion
Refraction
Diffraction
Absorption
Building materials can either reflect or absorb sound. 
This depends upon their density. The denser a 
building material, the better it reflects sound. Less 
dense materials absorb more sound than they reflect.
OR
The bouncing of  sound waves off  of  
a hard surface. As the waves travel, the 
quieter the audible sound becomes.
The spreading out of  sound 
waves to fill a space.
The bending of  sound as it changes me-
dium. As sound travels from cool air to 
warm air, the sound waves travel faster 
and shift direction.
The ability of  sound to travel around 
objects or through small openings with-
out changing or being blocked.
The halting of  sound when it reaches 
a barrier.
Architectural acoustics studies the behavior of  sound in space. 
Sound waves have five primary properties: reflection, diffusion, 
refraction, diffraction and absorption (Fig. 10). Within a space, 
these properties can be controlled using volume, internal con-
figuration of  space, size and material. 
 
A building’s acoustics must be considered carefully when de-
signing for the Deaf. Some Deaf  people, in order to maximize 
their remaining hearing, use assistive hearing devices such as 
hearing aids or cochlear implants. These devices pick up a lot 
of  background noise which makes it difficult for someone to 
concentrate. Excessive amounts of  background noise can also 
be painful if  not dangerous. 
Different building materials have different acoustic proper-
ties. Materials are evaluated on their ability to absorb different 
frequencies and common building systems are further evaluated 
on their ability to transfer audible sound and the audibility of  
an impact. In general, harder materials do not absorb sound 
well while softer materials will absorb sound better.
Materials can also transfer vibrations from sound. Structural 
steel will transfer sound waves as vibrations from the point of  
origin through the steel until the waves lose power. This can 
potentially be dangerous as vibrations could cause the structure 
to shift or fall apart.
Acoustics
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Building materials can either reflect or absorb sound. 
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building material, the better it reflects sound. Less 
dense materials absorb more sound than they reflect.
OR
r erties f  
eflecti
iff si
efracti
iffracti
s r ti
Building aterials can either reflect or absorb sound. 
This depends upon their d nsity. The denser a 
building aterial, the better it reflects sound. Less 
dense aterials absor  ore sound than they r flect.
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Th s depends upon their d nsity. The dense  a 
building material, the better it reflects sound. Less 
dense materials absor  mo e sound han they r flect.
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Reflection
Diffusion
Refraction
Diffraction
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Fig. 10 Properties of  Sound Waves
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Acoustic Properties of  Materials
Concrete Block BrickWood Floor Glass CarpetGWB TilePhysical Properties Steel
Density
Absorbs High 
Frequency Sound 
(2000-4000Hz)
Absorbs Medium 
Frequency Sound
(500-2000Hz)
Absorbs Low 
Frequency Sound
(125-500Hz)
Airborne Sound 
after Impact**
measurement of  audible 
sound through a floor 
system after impact
Sound Transmission 
Through Partition**
measurement of  audible 
sound through a partition 
(walls and floors)
0.29-0.25
0.31-0.29
0.36-0.44
*Noise Reduction Coefficient measures a material’s ability to absorb sound on a scale from 0-1. 
The higher the number, the more sound absorbed rather than reflected.
Sound Absorption*
0.07-0.10
0.07-0.06
0.11-0.10
0.05-0.07
0.03-0.04
0.03
0.50-0.55
0.15-0.30
0.05-0.10
0.02
0.01
0.01
Concrete 
Block Wall
BrickWood Floor Window Carpet5/8” GWB on 
wood studs
Tile Floor5/8” GWB 
on steel studs
45 35-53 34-51 54-58 34-45 23-30 42-55 58-73
Physical Properties
-- 32-55 -- -- -- -- 60-71 57-63
**The higher the number, the less sound audible through the partition.
Owens Corning. Noise Design Guide. [USA. United Artists Corp. 2004]  http://www2.owenscorning.com/quietzonepro/pdfs/NoiseControlDesignGuide.pdf
Acoustic Properties of Materials
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Acoustic Precedents
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Viipuri Library
Vyborg, Russia
The Viipuri Library by Alvar Aalto was a study in the control of  
light and sound. The two main areas where this occurs is in the 
second floor reading room and the ground level lecture hall. The 
reading room’s ceiling is pierced with a grid of  giant circular sky-
lights which enable the minimum use of  artificial lights while still 
providing enough light to read by. 
The lecture hall is a long narrow room which was designed to 
evenly distribute sound. This was done by creating an undulating 
wooden ceiling which would reflect sound evenly throughout the 
lecture hall. However, despite the best intention of  the architect, 
and though the hall is known for its acoustic properties, its acoustic 
properties may not be as good as they are thought to be. Further 
investigation will be done on this. 
http://file.alvaraalto.fi/search.php?id=239
http://majesticplumage.blogspot.com/2013/10/alvar-aalto-
viipuri-library-lecture-hall.html
Location: Vyborg, Russia
Architect: Alvar Aalto
Year Completed: 1927
The lecture hall in the Viipuri Library showcases architectural 
manipulation of  sound. The long narrow hall would ordinarily 
function poorly as a lecture hall. Its length and low ceiling would 
prevent sound from clearly reaching the a person at the very 
back. 
Alvarr Aalto, to remedy this issue, designed a wavy drop ceil-
ing made of  wooden planks. This surface hid the structural 
beams and reflected sound waves further back into the room to 
increase the range f  the lecturer’s voic  (Fig. 11). The wavy sur-
face was intended t  evenly distribute sound across the room; 
though it has been successful in this regard, the lack of  other 
acoustical treatments to the room has created other challenges. 
Viipuri Library
Fig. 11 Section through lecture hall depicting path of  sound (left)
Viipuri Library
Vyborg, Russia
The Viipuri Library by Alvar Aalto was a study in the control of  
light and sound. The two main areas where this occurs is in the 
second floor reading room and the ground level lecture hall. The 
reading room’s ceiling is pierced with a grid of  giant circular sky-
lights which enable the minimum use of  artificial lights while still 
providing enough light to read by. 
The lecture hall is a long narrow room which was designed to 
evenly distribute sound. This was done by creating an undulating 
wooden ceiling which would reflect sound evenly throughout the 
lecture hall. However, despite the best intention of  the architect, 
and though the hall is known for its acoustic properties, its acoustic 
properties may not be as good as they are thought to be. Further 
investigation will be done on this. 
http://file.alvaraalto.fi/search.php?id=239
http://majesticplumage.blogspot.com/2013/10/alvar-aalto-
viipuri-library-lecture-hall.html
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Anechoic Chamber
Orfield Laboratory, Minnesota
Anechoic chambers are designed to reduce the amount of  sound 
that is reflected once created. Using a series of  acoustic baffles, 
often wedge shaped, applied to the surfaces of  a room, sound 
inside the room is absorbed. The room is also sound proofed to 
prevent exterior sound from being transmitted through the walls. 
Though these rooms are often used to test the sound levels of  
products, the techniques used here can be applied to other settings 
where the control of  sound is desired. 
The chambers at the Orfield Laboratory are by no means the only 
anechoic chambers in the world but they have been designed to 
reduce sound levels below the audible range of  a human; as such, 
upon entering these spaces, all that can be heard are the sounds 
produced by one’s own body. 
http://www.bbc.com/future/story/20140117-earths-last-place-without-noise
http://www.smithsonianmag.com/smart-news/earths-quietest-
place-will-drive-you-crazy-in-45-minutes-180948160/?no-ist
Unlike the lecture hall at Viipuri Library which is de-
signed to amplify sound, anechoic chambers have been 
designed to reduce sound levels below the audible range 
of  a human; as such, upon entering these spaces, all that 
can be heard are the sounds produced by one’s own body.
Anechoic chambers are designed to reduce the amount 
of  sound that is reflected once created. Using a series of  
acoustic baffles, often wedge shaped, applied to the sur-
faces of  a room, sound inside the room is absorbed. The 
room is also sound proofed to prevent exterior sound 
from being transmitted through the walls. This produces 
a space where every sound is muffled.
These rooms are often used to test the sound levels of  
products as the techniques used here can be applied to 
other settings where the control of  sound is desired. An-
echoic chambers would not be found in a typical build-
ing but their materiality and acoustic baffle design can be 
investigated and applied to spaces where soundproofing 
is desired.
Anechoic Chamber
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Paimio Sanatorium
Paimio, Finland
Paimio Sanatorium was designed by Alvar Aalto. The Sanatorium 
was designed with the inhabitants in mind. The occupants were 
staff  and patients with tuberculosis. Attention was paid to color, 
light and sound particularly in the patients’ rooms which were 
located off  single loaded corridors. Since patients shared rooms 
and also spent the majority of  their time in their rooms so mini-
mizing the amount of  sound created by each occupant was impor-
tant. An example of  this is the noiseless washbasins. 
Lighting was also important. Aalto studied sun angles to reduce 
heat gain in the building and also carefully placed the light fixtures 
so that they would be used to their maximum potential.
http://www.alvaraalto.fi/net/paimio/paimio.html
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Location: Paimio, Finland
Architect: Alvar Aalto
Year Completed: 1933
The sanatorium was designed as a recovery center for patients 
with tuberculosis. As such, the entire facility was designed to 
function as a community. Close attention was paid to the pa-
tients’ comfort. As they spent many hours in a prone position, 
the patients’ rooms were designed so that the artificial lighting 
would not create glare. Ceilings were painted green rather thn 
white to soothe the eyes. Even washbasins were designed to be 
noiseless so as not to disturb other patients. Patients were ex-
posed to as much sun as possible as this was supposed to help 
them heal. Individual rooms had windows as did the hallways; 
each floor had a sunning balcony as well. 
Paimio Sanatorium
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Thermae Vals
Location: Vals, Switzerland
Architect: Peter Zumthor
Year Completed: 2001
This bathhouse is a multi-sensory experience. The first sensa-
tion upon entering is the feel of  the stone floors and walls as 
well as the feel of  the metal handrails. Next, the movement of  
water can be heard as people move through the different baths. 
As one proceeds through the baths, different sensations are 
highlighted. In Flower, the steam has a floral quality and the 
water is laced with petals; in Sound, the small bath is designed to 
reverberate sounds made by the bather. No matter which bath 
one enters, the smell and touch of  water carries throughout.
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Chapel of St. Ignatius by Steven Holl
Location: Seattle, Washington
Architect: Steven Holl
Year Completed: 1995
The Chapel of  St. Ignatius uses materiality to create a sensorial 
experience. Holl’s use of  a heavy scented wooden entry door 
sets the tone of  the entire experience. Upon entering, the faint 
smell of  beeswax filters through the air. The occupant also 
experiences different colors of  light from the skylights; the light 
further highlights the beeswax infused plaster on the walls. 
These sensations help to hightlight the spirituality of  the space. 
The scent of  beeswax evokes memories of  candles at church 
services while the diffused colored lights soothe the occupant 
while also serving as visual dividers within the chapel.
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Sorenson Language and Communication Center
Location: Gallaudet University, Washington, D.C.
Architect: Smith Group JJR
Year Completed: 2008
Sorenson Language and Communication Center is an academic 
and research building at Gallaudet University in Washington, 
DC. It attempts to embody the way the Deaf  use and manipu-
late space. The building employs tactics from a study done in 
collaboration with Hansel Bauman.
Though the three story building is comprised primarily of  aca-
demic and office spaces, the main atrium is the most interest-
ing. The three storey concrete and glass space is designed to be 
visible to all levels. The use of  glass railings connects the atrium 
to the upper levels and encourages communication between 
floors. The curved wooden seating area serves as a gathering 
space; its curving nature facilitates group discussions and small 
lectures. 
This space, despite its openness, has acoustic and visual chal-
lenges. The large quantities of  glass, especially the railings, cre-
ate a lot of  glare from reflected light, increasing the difficulty 
of  communication. Similarly, the space has poor acoustics. The 
concrete and glass reflect sound; the sound is also not con-
strained due to its open nature and high ceiling which further 
help to amplify sound. 
Transparency
Material
Spatial Type
Plan
Spatial 
Organization
Sorenson Language and 
Communication Center
Living Learning 
Residence Hall 6
Library of  Muyinga
Lighting/
Medium gathering space Medium gathering space Small gathering space
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Living Learning Residence Hall 6
Location: Gallaudet University, Washington, D.C.
Architect: LTL Architects
Year Completed: 2013
Living Learning Residence Hall 6 is a residence hall at Gallau-
det University in Washington, DC. The university, its students 
and LTL collaborated to determine the needs of  the students 
and campus alike in its design of  the residence hall. 
The public gathering space is located on the ground floor 
off  of  the primary circulation ramp to the second floor. The 
ground floor space is flexible, allowing students to gather in 
small groups or for larger gatherings; it is divided into three 
main areas separated by wooden seating. Windows are also 
spaced so that students can see into and out of  the building 
while continuing to maintain an aspect of  privacy. The architect 
employs different materials to differentiate the gathering spaces 
from the circulation ramp.
The space is an improvement over the main space in the Soren-
son Language and Comunication Center. The building uses and 
improves upon design tactics used in there. It uses a broader 
range of  sound absorbent materials such as carpeting; wooden 
baffles in the ceiling absorb sound as well. Likewise, it more 
readily embraces color to reduce eye strain which is not prevel-
ant in the three story atrium of  the other building. 
Transparency
Material
Spatial Type
Plan
Spatial 
Organization
Sorenson Language and 
Communication Center
Living Learning 
Residence Hall 6
Library of  Muyinga
Lighting/
Medium gathering space Medium gathering space Small gathering space
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Library of Muyinga
Location: Muyinga, Africa
Architect: BC Architects
Year Completed: 2012
The communities in this area often socially isolate or exclude 
their Deaf  population. To challenge this perception, the com-
munity built this library, which will be the first phase of  a larger 
residential school for deaf  students. The library seeks to recon-
nect these people to the larger community.
This small library consists of  a study area, children’s reading 
corner and second floor reading hammock in a double height 
space off  of  a main corridor. The entire library was built from 
local materials by the community in a vernacular style. This 
community involvement provides the first step to reconnection 
between the deaf  and hearing in Muyinga.
Within the main space, all three spaces are visually linked. 
Children in the hammock can see downstairs while children in 
the reading corner can see the people in the main space as well 
as outside; from here they can also climb up to the hammock. 
Finally, people in the central space can see in all directions and 
communicate with others easily. The tan plaster over the struc-
tural brick walls contrasts the community’s darker skin which 
would facilitate non verbal communication.
Transparency
Material
Spatial Type
Plan
Spatial 
Organization
Sorenson Language and 
Communication Center
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Library of  Muyinga
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Room Room House
Location: Tokyo, Japan
Architect: Takeshi Hosaka
Year Completed: 2011
Room Room is a two story addition to an existing house for 
two Deaf  parents and two Hearing children. The first floor 
has two smaller rooms while the second floor is a single open 
space. 
The openness of  the second floor facilitates signing as there is 
little to impede someone’s sight. The addition’s unique feature 
is its many openings in the floors, ceilings and walls. These al-
low communication between floors and interior and exterior 
while eradicating the usual challenge with windows-glare. The 
parents can sign to their kids when on the ground floor while 
the children can get their parents’ attention by dropping items 
through the openings in the floor. The parents and children can 
communicate through the walls in a similar fashion.
Room Room House Deaf  Cultural Centre St. Saviour’s Church (old)
Small gathering space Small gathering space Large gathering space
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Deaf Cultural Centre
Location: Toronto, Canada
Architect: Quadrangle Architects
Year Completed: 2006
This two story facility is a tenant space within a larger historic 
building. Its first floor is open, serving as the primary exhibi-
tion space while the second floor houses a conference room, 
offices and archives. 
As the space is a rehabilitation of  a historic building, some fea-
tures cannot be removed that would make it ideal for use by the 
Deaf  community. For example, the metal columns are historic 
and their removal, though it would increase the usability and 
sightlines in the spaces, would detract from the overal historic 
integrity of  the building.
The conference room is the most interesting space in this cen-
ter. Despite its small size, the room uses glass to remain con-
nected to the rest of  the floor. Openings in the door and wall 
by the stair enable occupants to see passerby. The two windows 
flood the space with natural light as well further aiding the visu-
ality of  the space. 
Though not mentioned by the firm, it seems as though acous-
tics would pose a problem in this space due to the fact that 
the dividing walls are not floor-to-ceiling. As such background 
sound could easily filter in and make it difficult for people to 
concentrate on their work.
Room Room House Deaf  Cultural Centre St. Saviour’s Church (old)
Small gathering space Small gathering space Large gathering space
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St. Saviour’s Church for the Deaf and Dumb, Oxford Street
Location: London, England
Architect: Arthur Blomfield
Year Completed: 1875 
This church was designed for the Deaf  community of  London. 
In his design, Blomfield took into account the visual nature 
of  the church’s occupants by designing a square church with a 
chancel at its northern end. The congregation would sit in rows 
facing the priest at the chancel. The church’s lack of  depth 
allows people at the rear of  the congregation to see the priest 
signing. The large quantity of  windows to the north allow soft 
constant light to serve as the main source of  light. 
Unfortunately, the church no longer exists; it was demolished 
in 1922 to make way for a department store. The congregation 
shifted to a new building in Acton; this church was forced to 
close due to lack of  funding.
Room Room House Deaf  Cultural Centre St. Saviour’s Church (old)
Small gathering space Small gathering space Large gathering space
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An Overview of Rochester
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Deaf Centers in Rochester
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Genesee River
The Genesee River flows north from Pennsylvania to Lake On-
tario in New York. Through Rochester, the river changes elevation 
three times, abruptly cascading over three waterfalls, High Falls, 
Middle Falls and Lower Falls. This condition prevents recreational 
boating or transportation of  goods along the river. At this sec-
tion, the river is at the bottom of  a two hundred foot gorge. The 
river height varies from 4-24 feet and would frequently flood prior 
to the creation of  the dam at Middle Falls in 1917. This area was 
formerly a prominent milling community.
From top to bottom: High Falls, 
Middle Falls, Lower Falls (right)
Image above shows the Genesee 
River flowing through downtown 
Rochester
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Depending upon his needs, a child by law must be sent to the 
least restrictive environment. This allows the child to engage 
with children who do not have disabilities. This practice is 
referred to as mainstreaming because the child is challenged to 
actively engage with their ‘normal’ peers. 
For a Deaf  child, the least restrictive environment would be 
a hearing public school, more restrictive environments would 
be increased time with an aide or paraprofessional. The most 
restrictive environment is the traditional residential school for 
the Deaf. Unfortunately, the reduced number of  students in 
Deaf  residential schools means that mainstreamed students 
are not able to learn about their culture from a similar perspec-
tive. 
Education for the Deaf
Mainstreamed deaf  student relying upon an interpreter’s services 
(above) in contrast to a classroom of  Deaf  students (below)
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Pre-kindergarten
Academic Classrooms
Auditoruim, Gym/Pool
Support Services
Admissions
Outreach Services
Conference Center
Dining Hall
Health Center
Dormitory
Athletic Field
St. Paul’s Street
Seth Green Island
Maplewood Park
Genessee River
Rochester School for the Deaf
Seneca Park
Rochester School for the Deaf
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Site and Massing Studies
The site for the Deaf/Hearing Community Center is located north of  Rochester School for the Deaf  at the corner of  St. Paul’s 
Street and Seth Island Drive. This site will serve as a gateway into Seneca Park as well as a link between the school and the resi-
dential area around it. Likewise, the community center will serve as a gathering space for both mainstreamed and non-main-
streamed Deaf  students as well as Hearing students and parents. Its goal is to educate and connect both worlds.
Classrooms x3: min. 500 SF each
Informational Center: 200 SF
Stuent Lounge: 2000 SF
Study Niches: 50-100 SF
Cafe: 1000 SF
Recreation Space: 1200 SF
Computer Lab: 1000 SF
Deaf  Cultural Center: 2000 SF
Offices x3: 150 SF each
Storage: 1000 SF
Total: 9,000 SF
Site
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Designing a Community Center
The program is sited at an intersection between Seneca Park, 
Rochester School for the Deaf  and the general hearing communi-
ty. The site’s location next to a path leading to the Lower Falls will 
be the main way that the hearing community will be drawn to the 
site. By passing through the Deaf/Hearing Community Center to 
reach the path, the hearing community will learn more about the 
Deaf  community in the area and also be able to interact with the 
Deaf  students in the area. 
My first consideration will be to look more closely at this and 
determine the best arrangement of  the center’s program. I will 
then design the massing of  the program and exterior and make 
architectural drawings. From this information, I can then begin to 
focus upon the details.
The program’s small size will allow me to consider the center’s 
details. I will look specifically at the materiality, lighting and acous-
tics of  each space, using Bauman’s DeafSpace principles as a base. 
I will do this by creating a series of  physical models or renders 
showing each of  these characteristics in relation to each space and 
the impact on the larger building. 
Elementary School
Rochester School for the Deaf
Lower Falls
Apartment
Retail/Commercial
Residence
Academic
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Glossary
sense: a means by which one can perceive the environment
          sight, hearing, smell, touch, taste
form: physical shape of  a space
         can be implied or explicit, defined through material
space: area defined by physical or implied boundaries, often of  architectural materials
material: physical object or substance of  which a building is composed
deaf: inability to hear
        someone to whom lack of  hearing is a disability
Deaf: someone who sees their inability to hear as a difference rather than a disability
         primary form of  communication tends to be sign language
Hearing: someone who is not Deaf  and uses spoken language to communicate
Hard of  Hearing: someone who has partial hearing loss
   may be a member of  the Deaf  community
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